A 74-year-old woman sought medical attention for general symptoms of nausea, vomiting, and back pain. A computed tomographic scan showed gas in the wall of the descending thoracic and suprarenal aortas. Emergency thoracoabdominal exploration revealed a necrotizing infection of the thoracic aorta extending to the origin of the celiac axis. After surgery Clostridium septicum was identified in tissue culture. Surgical management consisted ofin-situ graft replacement of the thoracoabdominal aorta. Three months later, a pseudoaneurysm developed at the distal anastomosis. The patient refused further surgery and died 3 days later. The cause of death was presumed to be a ruptured mycotic aneurysm as a result of recurrent C. septicum infection. The relationship of C. septicum with occult gastrointestinal and hematologic malignancy has been documented. This patient represents the 10th reported case of C. septicum arteritis. Including the nine previous case reports of C. septicum arteritis, the mortality rate is 70%. When evaluating a patient with a mycotic aneurysm or aortitis, C. septicum should be considered. If it is found, a search should be carried out for an associated gastrointestinal or hematologic malignancy. Surgical repair should include extraanatomic revascularization and wide debridement of the infected field. Consideration should be given to lifelong antimicrobial therapy for this potentially fatal infection. (J VASC SURG 1996;23:714-8.) Clostridium septicum arteritis is a rare life-threatening arterial infection that is often associated with an occult malignancy. The reported mortality rate from C. septicum infection is approximately 70%. 1,2 We report the 10th documented case of C. septicum arteritis and pseudoaneurysm formation and review the literature with recommendations for management of this potentially fatal infection.
vomiting, and flank and upper-abdominal pain. Her history was remarkable for compression fractures of the thoracic spine, but no evidence of occlusive or aneurysmal aortic disease was present. Her vital signs at admission included a blood pressure of 128/70, a pulse of 90 beats per minute, and a temperature of 97.7 ~ F. Physical examination was remarkable for minimal tenderness in the right upper quadrant and flank. Laboratory data revealed a white blood cell count of 19,000/mm a, a hemoglobin level of 10 gm/dl, and a hematocrit level of 31%. The patient was also noted to have iron-deficiency anemia with an iron level of 7~g/dl (normal range, 65-165). A bone scan revealed no fractures, and results of a renal ultrasound scan were normal. A computed tomographic (CT) scan identified a thoracoabdominal aneurysm with gas apparent in the soft tissue adjacent to the aneurysm. The proximal and distal aorta appeared to be relatively normal and had no signs of significant vascular disease. The patient was subsequently transferred to our institution for further treatment. Emergency thoracoabdominal exploration revealed a necrotizing infection of the lower thoracic aorta extending to the origin of the celiac axis. The aorta adjacent to the aneurysm was mildly affected by atherosclerotic disease, which manifested primarily as fatty streaks and thickening of the intima. An intraoperative gram-stain revealed white blood cells without organisms. No other intraabdominal or thoracic discase was identified. Surgical management consisted of in-situ replacement of the thoracoabdominal aorta with a Dacron graft and 12 weeks of antibiotic treatment after surgery. Antimicrobial treatment initially consisted ofvancomycin and ampicillin/sulbactam (Unasyn; Pfizer Roerig, New York) for 5 days, followed by penicillin G when tissue cultures from the aortic bed grew C. septicum.
The patient's postoperative course was complicated by hyperamylasemia, leg weakness, a neurogenic bladder, and incontinence ti'om presumed spinal cord ischemia. In addition, she had acalculous cholecystitis that required cholecystectomy. Intraoperative cultures were negative for (5. septicum. Results of a complete gastrointestinal examination (gastrointestinal endoscopy and contrast studies) was normal. Four weeks after surgery, a repeat CT scan of the abdomen *br hyperamylasemia revealed an intact distal anastomosis. At exploration for cholecystectomy no evidence was found of aneurysmal changes of the distal anastomosis. Eight weeks after surgery the patient was transferred to a rehabilitation facility. On discharge from the rehabilitation hospital, she was noted to be ambulating with the aid of a walker and to have normal bladder function, although she remained incontinent of stool. She did well for 5 weeks before again seeking medical attention for a new fizver and flank pain. A repeat CT scan showed a large pscudoaneurysm at the distal anastomosis. The patient refused further treatment and died 3 days later, presumably resulting from sepsis or rupture of the pseudoancurysm.
DISCUSSION
C. septicum is a gram-positive obligate anaerobe.
It is believed to cause only 1.3% of all clostridial infections. 3-~ C. septicum is known to proliferate in tissues that have a low pH level, an elevated lactate level, and a low oxygen level. C. septicum has bccn associated with gastrointestinal or hematologic malignancy in as many as 85% of cases.7 C. septicum at one time was thought to be a normal inhabitant of the gastrointestinal tract. 8 More recent reports on the bacterial flora of the gastrointestinal tract in 229 healthy adults did not reveal C. septicum. 9 12 The mechanism for C. septicum infection is un- The features of the patients with C. septicum infection are outlined in Table I . Primary C. septicum arteritis (with no primary focus) has been identified in two patients; the patient described in this report and one other patient with C. septicum infection of the infrarenal aorta presenting as a contained retroperitoneal rupture.
Secondary C. septicum arteritis (in which the primary focus is identified) was diagnosed in the other eight patients. Six patients (78%) with secondary C. scpticum arteritis had either a gastrointestinal or hematologic malignancy. Onc paticnt had proven ischemia as the probable event leading to infection. Another patient had a perinephric abscess with contiguous development ofaortitis and pscudoaneurysm formation. She was presumed to have an associated malignancy, although this malignancy was never documented. Five of the six paticnts with malignancies related to C. septicum arteritis had colon carcinoma proximal to the splenic flexure, which emphasized the need ibr colonoscopy rathcr than sigmoidoscopy in the evaluation for associated gastrointestinal malignancy. The remaining patient had a hematologic malignancy. Eight of the 10 patients had intramural gas inw)lv ing the arterial wall. Seven of the eight (88%) died as a result of the arterial infection. Two of the ten patients also had radiographic evidence ofmediastinal enlargement and pneumomediastinum with subsequent proven aortic arch aneurysms. Of the cight patients with aortitis, four had aortas that ruptured or had dissections. Three of these tbur patients dicd. The one survivor had a contained retroperitoneal rupture of the infrarenal aorta. Another patient died with a April 1996 Five patients had surgical resection of the infkcted aneurysm or pseudoaneurysm. Three of these five patients had extraanatomic bypass and resection of the aneurysm. Two underwent axillary bifemoral bypass and aortic debridement. One patient with an infected iliac aneurysm had the aneurysm resected and a femorofemoral bypass graft implanted. Two of the three patients with extraanatomic reconstruction were long-term survivors; the remaining patient died of metastatic colonic disease 10 months after surgery. Two patients underwent in-situ graft repair of their aneurysm. One had replacement of the transverse aortic arch and was reported as being well 36 months after surgery. Our patient died, presumably as a result of recurrent infection, although this assumption was not definitively proved. In this review the overall mortality rate of patients with C. septicum arteritis was 70% (7 of 10). The only death related to recurrent arterial infection in surgically treated patients is the patient described in this report. All five patients who did not have surgical resection of the infected aneurysm or pseudoaneurysm died as a result of either aneurysm rupture or infection.
Three of the four patients with C. septicum bacteremia had known malignancies before any surgical intervention. One patient had definitive treatment of the aneurysm before definitive treatment of the colonic lesion. This patient continued taking antibiotics for a long period of time with no further complications. Two patients had definitive treatment of their colon lesions before definitive treatment of their aneurysms. Both had recurrent bacteremia and documented enlargement of the aneurysm betore it was repaired. Antibiotics were used for 7 and 56 days, respectively, which suggests that although patients with C. septicum bacteremia may have an infectious focus initiated in the gastrointestinal tract, if an aneurysm is present or develops, it can be a continuous potential metastatic focus of infection. Surgical intervention is necessary because the antibiotics alone do not appear to eradicate the infection.
After surgical repair, antimicrobial treatment also plays a crucial role. Based on the findings of sensitivity tests and patient studies, penicillin is the drug of choice. 3 Chloramphenieol is effective but is used infrequently as an antimicrobial agent. Metronidazole and clindamycin also provide alternatives but are not as effective. The appropriate duration of antibiotic treatment in patients with clostridial vascular infections is not known. We believe that lifelong antimicrobial treatment is reasonable, especially in patients in whom the source of clostridial infection is not identified. In patients in whom a primary focus is identified and prompt surgical treatment is undertaken, lifelong antibiotic treatment may not be justified.
